FIELD WORK
Having determined the scope of the work and the data required, unless satisfactory maps are available, surveys of the district must be made. The degree of precision required will be determined by conditions of the problem. If the expense is justified, it is desirable to establish a trian-gulation system which will furnish the skeleton for further filling-in surveys. The latter should include the precise location of street and property lines; street car tracks; water, gas, sewer and drain pipes; fire hydrants; conduits for electric lighting, telephone, telegraph and heating service; all pavements, noting character and approximate age; tunnels, subways, and culverts; public parks, play grounds, boulevards; all bodies of water, lakes, ponds, streams,, brooks and important ditches, and other natural features or artificial structures which may be of importance to the problem in hand or influence the design of the new works.
Preliminary to taking the profiles, an accurate, permanent, and complete system of bench levels should be established throughout the entire area to be covered by the proposed sewerage system. The bench marks should be on points easily described, readily accessible, and that are not likely to be disturbed. They should be located at sufficiently close intervals for subsequent use; for instance, in heavy work one bench to each block in all streets where sewers are to be laid, and at frequent intervals where topographic details are to be obtained subsequently.
In establishing these benches it is desirable to run several circuits covering the entire area, thus establishing bench marks of primary order. Each circuit may thus be checked independently, and inaccuracies of the field work within each circuit detected. The accuracy with which such circuits should close depends in great measure upon the quality of construction work to be obtained and the flatness of the grades to be used in the work.
The Board of Water Supply for the City of New York, in establishing the bench marks for its Catskill Aqueduct Line,1 established the requirement that circuits should close with an error infect less than 0.02 Voiles. On this work the 15-in. Bcrger inverting dumpy level with stadia wires set for a ratio 1:200 was used. Two self-reading, white pine level rods, 10 ft. long, were used. These rods were similar to the Molitor rod (Trans. Am. Soc. C. E., vol. xlv, page 14) except that they were divided into tenths and two-hundredths of a foot, the tenths being numbered con-